This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representation of 
The original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



WORLD INTCLLECTUAL PROPERTY ORGANIZATION 
Internatioiiai Bureau 




PCX 

INTERNATIONAL APPLICATION PUBUSHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) iDternational Patent Classification ^ : 

DOIF 9/04, C08B 37/00, A61L 15/00 



Al 



(11) International Publication Nomber: WO 94/17227 

(43) International Publication Date: 4 August 1994 (04.08.94) 



(21) International Application Number: PCr/GB94A)01Q2 

(22) International Filing Date: 19 January 1994 (19.01.94) 



(30) Priority Data: 
9301076.7 
9301087.4 



20 January 1993 (20.01 .93) GB 
20 January 1993 (20.01 .93) GB 



(71) Applicant {jor all designated States except US)i C.V. LAB- 

ORATORIES LIMITED [GB/GB]; Gordon House. Gordon 
Road, Aldershot, Hampshire GUll ILD (GB). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): FENTON. John, Charles 
[GB/GB); Unit 2, Heads of the VaUey, Industrial Estate, 
Rhymncy, Gwent NP2 5RL (GB). GRIFFITHS, Bryan 
[GB/GB]; Unit 2, Heads of the Valley, Industrial Estate, 
Rhymney, Gwent NP2 5RL (GB). MAHONEY, Peter, 
NCchael, John [GB/GB]; Unit 2, Heads of die Valley, 
Industrial Estate, Rhymney. Gwent NP2 SRL (GB). 

(74) Agent: COLE, William, Gwyn; Merck & Co., Inc., Tcrlings 
Park, Eastwidc Koad. Harlow. Essex CM20 2QR (GB). 



(81) Designated States: AT, AU, BB, BG. BR, BY. CA. CH, CN, 
CZ, DE, DK. ES. FI. GB, HU, JP, KP. ICR, KZ. LK. LU, 
LV. MG, MN, MW. NL, NO. NZ, PL, FT, RO. RU, SD. 
SE, SK. UA, US. UZ, VN, European patent (AT. BE. CH, 
DE, DK. ES, FR, GB, GR, IE. IT. LU. MC; NL. FT, SE), 
OAPI patent (BF. BJ, CF, CG, d, CM, GA, GN, ML, MR, 
NE, SN, TD. TG). 



Published 

With international search report. 



(54) Tide: FIBRES 
(57) Abstract 

Highly absorbent alginate fibres are described which have use in the manu&cture of dressings. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on die front pages of pamphlets publishing international 
applications under the PCT. 



AT 


AustrU 


GB 


United Kingdom 


MR 


MaurttanuA 


AU 


AustraUa 


GE 


Geoffgia 


MW 


Malawi 


BB 


Borbadot 


GN 


Guinea 


NE 


Niger 


BE 


Belgtuxn 


GR 




NL 


NedKriaoda 


BF 


Burldiu Fuo 


HU 


Hungay 


NO 


Norway 


BG 


BulgiriA 


IE 


Ireland 


NZ 


NewZcalazid 


BJ 


Bcnio 


IT 


Italy 


PL 


Poland 


BR 


Brazil 


JP 


/ap«n 


PT 


Poitugil 


BY 


BcLann 


KE 


Kenya 


RO 


Romania 


CA 




KG 


Kyzgyvtan 


RU 


Russian Federation 


CF 


Central African Republic 


KP 


Democratic People*! Republic 


SD 


Sudan 


CG 


Congo 




of Ibuca 


SE 


Sweden 


CH 


SwitzerUnd 


KR 


Republic of Knca • ' 


SI 


Slovei^ 


a 


COCe d'lvolfe 


KZ 


Kazakbsun 


5K 


SlovakiA 


CM 


Camerooo 


LI 


Liecbteoflete 


SN 


Senegal * 


CN 


China 


LK 


SilUnkA 


TO 


Cbad 


CS 


CzochoslovskU 


LU 


Luxembourg 


TG 


Togo 


CZ 


Czedi Republic 


LV 


LatvU 


TJ 


TaJUdstan 


DE 


Gcrmaoy 


MC 




XT 


Tkinidad Tobago 


DK 


Deoouzlc 


MD 


RepilbDc of Moldova 


UA 


Ukzmine 


ES 


Spain 


MG 


Madagascar 


US 


United Stales of America 


n 


HnUnd 


ML 


Mali 


uz 


UzfaeUBtan 


FR 


Ranoe 


MN 


MoogoUa 


VN 


Viet Nam 


GA 


Gabon 











wo 94/17227 



- 1 - 



PC:T/GB94/00102 



FIBRES 

The present invention relates to improved 
5 absorbency alginate fibres, a process for their 

preparation and their application in the preparation of 
alginate fabrics and wound dressings. 

Alginate fibres have been known for some time 
as being useful in the preparation of wound dressings. A 

10 number of methods for producing conventional alginate 
fibres are described in the art. The extrusion of 
alginate solutions into an aqueous solution containing 
calcium ions to form calcium alginate filaments is known, 
for example, from British Patent Specifications Nos. 

15 567641, 568177, 571657 and 624987. The replacement of a 
proportion of the calcium ions in calcium alginate by 
sodium ions to produce a more soluble fibre is known from 
British Patent Specification No. 653341. 

A fabric prepared from known calcium alginate 

2 0 fibres can typically absorb 3 to 5 times its own weight 
of water, and this absorbency can be increased by 
increasing the proportion of sodium ions to calcium ions 
in the fabric. In this way, fabrics having an absorbency 
of approximately 20 times their own weight of water have 

25 been produced, for example, Kaltostat (trademark), a 
haemostatic wound dressing comprising a carded and 
needle-tacked web of calcium/sodium alginate fibres. 
Other factors which affect absorbency of alginate fibres 
are the nature of the source material and staple length. 

30 We have now found that alginate fibres can be 

produced which are very much more absorbent than 
conventional alginate fibres. This is a considerable 
advantage for use in environments where high absorption 
coupled with biodegradeability is desired, for example in 

35 wound dressings such as dressings for ulcers or burns. 

The high rate of absorption achieved with fibres of this 
invention is a further advantage, particularly for use in 
dressings. 
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The fibres according to the invention may be 
characterised by reference to their unique thermal 
properties . 

The present invention thus provides an alginate 
fibre characterised in that a plot of the first order 
derivative of percentage weight loss of the fibre with 
temperature against temperature has two maxima in the 
range of 100 to 400 •C. 

In general, the two maxima in the plot of the 
first order derivative of percentage weight loss with 
temperature against temperature for a fibre according to 
the invention will fall within the range 200 to 300 'C, 
preferably 220 to 290"C, 

Figure 1 shows the thermogravimetric analysis (TGA) of 

ah 80:20 calcium: sodium alginate fibre prepared 
by conventional methods. 

Figure 2 shows the thermogravimetric analysis (TGA) of a 
fibre according to the invention, prepared from 
the same source material as the fibre of Figure 
1. 

Figure 3 shows the variation of heat flow with 
temperature for a conventional 80:20 
calcium: sodium alginate fibre and a 
corresponding fibre in accordance with the 
present invention. 

Figure 4 shows the thermogravimetric analysis of a 

conventional fibre, a high absorbency fibre 
according to this invention and such a fibre 
treated with calcium ions. 

Figure 5 shows aparatus suitable for determining 
absorbency. 

Thermogravimetric analysis was performed using 
a 2950TGA manufactured by TA Instruments, Delaware, 
U.S.A. Differential scanning calorimetry (DSC) was 
performed using a DSC7 manufactured by Perkin-Elmer • 

Figure 1 shows the percentage weight loss of a 
conventional alginate fibre with increasing temperature, 
and the first order derivative of that function. The 
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derivative shows a single maximum at approximately 240*C. 
In contrast, the first order derivative of percentage 
weight loss with temperature for a corresponding fibre 
according to the present invention, shown in Figure 2, 
has two peaks, one at a lower temperature than the 
maximum observed for the conventional fibre 
(approximately 225 • C) , and one at a higher temperature 
than the maximum observed for the conventional fibre 
(approximately 280*C) . This "splitting" of the 
derivative maximum for the conventional fibre of the same 
composition is characteristic of fibres according to the 
present invention . 

Figure 3 also shows differences in the thermal 
properties of a conventional alginate fibre and a fibre 
according to the present invention. Heat flow is 
effectively a measure of enthalpy associated with a 
transition, reaction or decomposition. The glass 
transition termperature (Tg) shown in Figure 3 is the 
same for both fibres (288*C). However, it can be seen 
that the transition for the conventional fibre is broad, 
occuring over some 50 "C, whereas that for the fibre in 
accordance with the invention is sharp, taking place over 
less than 20 'C. 

In a further or alternative aspect, the present 
invention thus provides an alginate" fibre characterised 
in that its glass transition range is less than 30 'C, 
such as about 26' C. 

In a further aspect, there is provided a 
process for the preparation of the alginate fibres 
according to the invention, which process comprises the 
following steps: 

(1) treating alginate fibres with a suitable acid 

so as to produce fibres comprising 
approximately SO-98%, such as 95%-98%, alginic 
acid fibres; 
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(2) treating the alginic acid fibres with a 

saturated aqueous solution of mono- or divalent 
cations; 

5 (3) washing the fibres with water until imbibition 

of water by the fibres has effectively ceased; 

(4) treating the fibres with a source of a cation 

capable, of forming a water-soluble alginate 
10 salt. 

The present invention also provides alginate 

fibres characterised in that they are prepared according 

to the abovedescribed process. 
15 The fibres used as starting material in step 1 

may be conventional salted alginate fibres (for example 

soditim, calcium, mixed sodium/ calcium fibres produced in 

conventional manner, for example from 2-10% w/w 

solutions, for example 4% solution) 
20 Most suitably the alginate fibres for use in 

step (1) are calcium alginate fibres. 

Suitable acids of use in step (1) include acids 

capable of protonating alginic acid and may include both 

organic and inorganic acids. Preferably, hydrochloric 
25 acid will be used. Preferably the resulting alginic acid 

fibres have at least 95% of the acid residues in the 

unsalted form. 

Suitable mono- or divalent cations of use in 

step (2) include solutions of sodium, potassium and 
30 magnesium cations. Preferably a pharmaceutical ly 

acceptable monovalent cation is used, most preferably a 

sodium ion. 

Step (3) is preferably effected by washing the 
fibres in a stream of deionised water. Desirably step 
35 (3) may be discontinued when swelling has ceased. 

Cations capable of forming water-soluble 
alginate salts include, for example, sodixim, potassium, 
lithium, ammonium and magnesium cations. Preferably the 
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source of .a cat:lon capable of foznning a wa tier-soluble 
alginalie sail: used in .step (4) is a source of sodium 
cations, more preferably sodium carbonate. Other 
carbonates may be used in like manner to produce the 
5 alternative salts. 

Small quantities of other ions (for example 
zinc or silver) may be present in step (4) if desired but 
generally these may be included in the fibre after 
completion of step (4) if their presence is required. 

10 A method of treating the product of the above 

process to include other ions is to treat the product 
with an aqueous solution of a source of the ions. 

The fibres may be collected at the end of step 
(4) by filtration or other suitable method and may be 

15 dried, for exmaple by treatment with acetone and then 
drying in air. It is one of the advantages of this 
invention that the highly absorbent fibres may be dried 
without losing their ability to be highly absorbent when 
rewetted. 

20 The fibres may be treated with an aqueous 

solution of a desitred ion, for example if it is desired 
to increase the calciiim ion content treatment with a 
source of calcium ions such as a solution of calcium 
chloride may be used. In such treated fibres the higher 

25 of the two maxima (that generally found within the range 
280-300 "C) tends to be reduced to a shoulder on the lower 
of the two maxima (that generally found with a maximum in 
the range of 200-250 • C) . However, the skilled worker 
will appreciate that a shoulder represents a second peak 

30 and the two peaks may be separately drawn using standard 
computer aided calculations if desired. 

For the most highly absorbent products to be 
obtained, large amounts of divalent ions such as calcium 
ions are not added at step (4) or later. 

35 Aptly the fibres have a staple length of 0.25 

to 25 mm, more usually 0.5 to 15 mm, favourably 1 to 12 
mm and preferably 1.5 to 10 mm. 
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The alginate may be obtained from any 
convenient source, for example L. Hyperbola or Eclomia 
Maxima of which Eclonia Maxima is preferred. 

The fibres prepared according to the 
abovedescribed process may be dried using conventional 
methods, for example, using acetone or hot air drying. 

The solubility of the fibres may be modified by 
choosing the degree of neutralisation of the unsalted 
carbonyl groups by solubilizing ion. Thus for example, 
if a sheet of fibres (such as may be employed in a 
dressing) is required which is highly absorbent but which 
will remain intact as gelled fibres, the fibres are 
produced under conditions where a small proportion of 
resiciual carboxy groups is reatined (for example by using 
insufficient Na2C03 or the like to effect complete 
neutralisation) . Alternatively, the material can be made 
fully soluble by replacing essentially all of the 
unsalted carboxy groups with a solubilizing ion such as 
sodium (for example by using at least a sufficient amount 
of Na2.C03 or the like to effect complete neutralisation) . 

A method of preparing fibres having a higher 
calcium content than those prepared directly by the 
process of the invention which employs sufficient Na2C03 
is to treat the fibre with calcium ions, for example from 
a solution of calcium chloride or the like, so that come 
of the sodium ions are replaced by calcium ions. 
Surprisingly the resulting mixed calcium/sodium salt has 
higher solubility than mixed calcium/sodium alginate 
fibres (of similar Ca:Na ratio) formed by conventional 
processes. The first order derivative of percentage 
weight loss of the fibre with temperature retains the two 
maxima in the range. 200 to 300 "C. 

The present invention also provides fibres 
which have medicaments incorporated therein. This aspect 
of the invention is particularly relevant when the fibres 
are used in a dressing. Suitable medicaments include 
those which aid revocery of wounds, for example an 
antibacterial agent, an angiogenisis promoting agent or 
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the like. Favoured medicaments include antibacterial 
agents such as chlorhexidine, for example a salt such as 
the acetate or glucoumate prepared by treating the fibres 
with an aqueous solution of the medicament or its salt. 

It is one of the surprising advantages of the 
high absorbency fibres of this invention that they can be 
swollen, dried (for example with acetone) and rehydrated 
and still retain their high absorbency. This allows for 
ready sterilization, for example by drying, irradiating 
and rehydrating. 

It has further been found that hyaluronic acid 
can be incorporated into fibres according to the present 
invention. 

Hyaluronic acid (hereinafter referred to as HA) 
is a natural high viscosity mucopolysaccharide, generally 
having a molecular weight range of 3 x 10*^ to 8 x 10^ 
Daltons (although there are reports of HA having 
molecular weights as high as 13 x 10^) depending on 
source, method of isolation and method of determination. 
The isolation and characterisation of HA are described in 
Meyer, et al. , J. Biol. Chem. 107 , 629, (1934); J. Biol. 
Chem. 114, 689, (1936); Balazs, Fed. Proc. 12, 1086, 
(1958); Laurent, et ai. , Biochem. Biophys. Acta. 42, 476, 
(1960); Weissman, et al . , J. Am. Chem. Soc. , 7&, 1753, 
(1954); and Meyer, Fed. Proc. U, 1075, (1958). 

HA is normally employed as its sodium salt 
although some other salting ions such as potassium or 
calcium or the like may also be preesnt. All such 
physiologically acceptable forms and especially the 
sodium salt are encompassed within the term HA herein. 

HA is frequently used in ocular surgery as a 
replacement for subretinal fluid and vitreous humor. HA 
can also be used as a replacement for synovial fluid that 
is lost as a result of surgery or chronic inflammatory 
disease such as rheumatoid arthritis- HA is also known 
to be implicated in wound healing and angiogenesis . A 
wound dressing capable of providing sustained release of 
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hyaluronic acid might: ^therefore be expected -to promote 
wound healing and/or angiogenesis . 

There are accordingly further provided fibres 
in accordance with the present invention additionally 
5 comprising hyaluronic acid. 

A suitable average molecular weight range for 
HA for use in. the fibres of the present invention is 1.5 
X 10-^ to 2 X 10^ > such as 1 X 10^ to 1 x 10^, preferably 
1.5 X 10^ to 1 X 10^^ more preferably about 7.5 x 10^. 

10 It is believed that the HA incorporated into 

fibres of the invention resides in spaces or "pockets" in 
the internal structure of the fibre and that release of 
the HA from the fibre to the environment of use takes 
place in a sustained manner as the fibre swells under the . 

15 conditions of use. For example, fibres according to the 
present invention containing HA may be formed into a 
fabric used to prepare a wound dressing. As the dressing 
absorbs wound exudate, the fibres swell and HA is 
delivered to the wound in a sustained manner. 

20 Incorporation of HA into the fibres of the 

invention may be achieved by contacting fibres according 
to the invention with an aqueous solution of HA followed 
by a suitable aqueous ionic solution, such as a solution 
of calcium, magnesium or zinc cations, preferably a 

25 "solution of calcium cations, more preferably aqnieous 
calcium chloride solution; 

Alginate fabric prepared substantially entirely 
from fibres in accordance with the invention has 
considerably improved absorbency as compared to fabric 

30 prepared from conventional alginate fibres. 

The present invention accordingly provides an 
alginate fabric, characterised in that the absorbency of 
the fabric is at least 4 0.0 grams of deionised water per 
gram of fabric as measured with reference to the test 

35 method depicted in Figure 4 appended hereto. 

Fabric prepared substantially entirely from the 
fibres of the present invention has an absorbency of at 
least 40 times its own weight of deionised water and more 
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aptly at least 60 times and most aptly at least 80 times 
its own weight of deionised water. Typically the fabric 
has an absorbency of much greater than this, for example 
80 to 280 times its own weight, such as about 120 grams 
5 of deionised water per gram of fabric. 

In a further aspect, the present invention 
provides an alginate fabric formed in whole or in part 
from the alginate fibres according to the invention. 

In a particular embodiment, there is provided 

10 an alginate fabric formed in whole or in part from 

alginate fibres according to the invention, which fibres 
include hyaluronic acid. 

In some circumstances it is desirable to 
produce fibres of relatively low absorbency which 

15 contains haluronic acid. Such fibres (with absorbency of 
5-40 g of water per gram of haluronic acid containing 
fibres form an aspect of this invention. Similarly, 
dressings comprising fibres containing haluronic having 
said absorbency form an aspect of this invention. Such 

20 fibres are prepared by the process of hereinbefore 

.described followed by treatment with a source of calcium 
ions, for example a solution of calcium chloride, which 
is sufficiently concentrated and for sufficient time to 
produce the desired solubility. Alginate fibres 

25 containing hyaluronic acid or its salts have not been 
iproduced by prior art methods. 

The alginate fabric in accordance with the 
invention may, for example, be non-woven, woven or 
knitted and may be prepared by conventional methods. The 

30 fabric according to the invention may be embossed, for 
example by stitching or calendering regions of the 
fabric, so as to produce a fabric of increased structural 
integrity. The alginate fabric may consist essentially 
of alginate fibres of this invention or in part of such 

35 fibres. A favoured form of the fabric consists 
eddentially of fibres of this invention. 

The alginate fibres according to the invention 
may also be formed into a fabric using wet-laying 
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-techniques such as lihose conventional in the paper 
industry. Conventional alginate fibres cannot be wet- 
laid using conventional paper-making techniques. The 
ability of the fibres of the present invention to be wet- 
laid by conventional methods represents an important 
advantage of the inventive fibres over conventional, 
alginate fibres. 

In a preferred embodiment the present invention 
therefore provides an alginate fabric formed in whole or 
in part from alginate fibres in accordance with this 
invention prepared by wet-laying of the alginate fibres. 

In a still further aspect, the present 
invention provides an alginate yarn formed in whole or in 
part, from the alginate fibre according to the invention, 
optionally incorporating hyaluronic acid preferably as 
its sodium salt* 

The alginate yarn according to the invention 
may be prepared by conventional methods. 

The present invention further provides a wound 
dressing comprising an alginate fabric according to the 
invention. 

The fabric in such dressings is typically 0.5 
to 5 mm thick. 

As used herein, the expression "wound dressing" 
includes surgical dressings. . The term "wound" includes 
burn, scald, cut, sore, ulcer, blister, rash or any other 
lesion or area of troubled skin. 

The wound dressings encompassed by the 
invention may comprise one or more of the wound dressing 
components well known in the art. For example, the wound 
dressing may comprise one or more adhesive layers. The 
wound dressing may also comprise one or more absorbent 
layers in addition to the alginate fibres of the 
invention. The wound dressing may also comprise a 
separate and discrete layer which faces the wound. 

The dressings of the invention may also be 
advantageously adapted for use as burn dressings. 
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As used herein, the term "burn" includes burn, 
scald and the like. 

In the management of burns, the affected site 
is desirably kept continually moistened, since it has 
been observed that an extremely effective treatment for 
burns is to allow cool water to penetrate over a 
prolonged period to the layers of skin underlying the 
affected area. It is accordingly envisaged that the burn 
dressing of the present invention would be applied in a 
wetted state, either with pure water or preferably with 
saline water; to the site of the burn. The high water 
retention capability of the dressing of the invention 
will ensure that an appreciable supply of water is 
available from the wetted burn dressing, to assist 
cooling by transpiration. A further advantage of the 
dressing of the invention is that it does not drip when 
applied to a curved surface such as an area of the human 
body, in contrast to conventional burn dressings such as 
surgical gauze and cotton wool which have a propensity to 
allow water to "run off". 

The burn dressing of the invention may suitably 
be supplied in a pre-wetted state, or alternatively may 
be supplied in the dry state with instructions for 
wetting before application to the affected area in the 
eventuality of a burn. -If supplied in a pre-wetted 
state, the burn dressing will advantageously incorporate 
conventional preservatives, for example Metasol D3T 
(Merck), Parasept (methyl paraben) (Kaloma Chemical) or 
Bromopol (2-bromo-2-nitro-l,3-propanediol) (Boots Ltd.), 
in order to prevent or retard the biological degradation 
of the fabric constituents. 

The wound dressings formed from the alginate 
fabric according to the present invention will 
advantageously be conventional dressings well known in 
the art. Examples of suitable dressings include 
bandages, adhesive strip dressings, island dressings, 
pads of various kinds, surgical sponges and packs and 
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ward dressings. Such dressings may conveniently be 
prepared by standard methods known from the art. 

The dressings in accordance with the present 
invention will conveniently be packaged in an 
hermetically-sealed envelope and sterilised, e.g. with 
ethylene oxide or by irradiation using gamma rays or an 
electron beam. 

The absorbency of fabric according to the 
invention may be determined according to the following 
method • 

TEST METHOD 

The apparatus used in the determination of 
absorbency is depicted in Fig, 5, and consists of water 
bath 1 containing a 0.9% (w/w) aqueous saline solution, 
or deionised water, absorbent strip 2, burette 3, top-pan 
balance 4 and overflow 5. 

The thickness of the absorbent strip 2 is 
substantially equivalent to that of the dressing 7. The 
filter paper 8 has substantially the same planar 
dimensions as the dressing 7, but not necessarily the 
same thickness. 

The apparatus is set up with the surface 6 of 
. the saline solution or water level with the top_ surface 
of the top-pan balance 4. The flow of liquid from the 
burette 3 is then adjusted to approximately 1.5 ml per 
minute. The absorbent strip 2 is then saturated and 
placed between the bath 1 and the balance 4, as depicted 
in Fig. 1. The balance 4 is then tared. A weighed 
dressing 7 and filter paper 8 (cut to size) is positioned 
as depicted in Fig. 4. Care must be taken to ensure that ' 
the edge of the absorbent strip 2 furthest away from the 
water bath 1 does not extend beyond the corresponding 
edge of the dressing 7, as shown in Fig. 4. 

After six minutes the weight shown on the 
balance 4 is recorded. The dressing 7 and filter paper 8 
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are then removed and any residual weight on the balance 4 
noted. 

Absorbency is determined on the basis of the 
following equation: 

5 

wt. of liquid 
absorbed - 

total wt. dry wt. wt. of satd. residual wt. 

0 on balance - dressing + filter paper + on balance 

The following non-limiting Examples are 
intended to illustrate the present invention. 



20 
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Calcium alginate fibre (4 g) was immersed in IM 
hydrochloric acid (1 1) for 20-30 seconds. The degree of 
acid conversion was determined from the relative 
intensities of the peaks at 1720 cm~^ and 1600. cm"^ in 
the infrared spectrum, to ensure that the degree of 
conversion was in excess of 95%. The fibre was then 
washed with water and immersed in saturated saline 
solution (2 1) . The fibre was then chopped to the 
required staple length. After cutting to the appropriate 
length the fibre was dispersed into a stirred vessel 
containing deionised water (21). The fibres were washed 
in a stream of running water until they swelled to their 
maximum extent and no sodium chloride could be detected 
in the eluent. Sodium carbonate solution (0-lM) was then 
added in 1 ml aliguots whilst monitoring the pH and 
conductivity of the medium. Care was taken to ensure 
that the pH did not exceed 6.5. After the addition of 
approximately 12 mis of sodium carbonate solution 
(conductivity meter reading between 180 and 200 micro 
Siemens) , the material was filtered and dried with 
acetone followed by air drying. 

EXAMPLE 2 

Fibres prepared as described in Example l (5g) 
were added slowly with vigorous stirring to a solution 
prepared by dissolving sodium hyaluronate (av. mol, wt. 
7.5 X 10^ ig) in deionised water (100ml). Acetone (30ml) 
was added to the slurry, followed by aqueous calcivim 
chloride solution (20ml, 0.2M). The fibres were isolated 
by filtration, washed with acetone (2 00ml) and air dried. 

EXAMPLE 3 

A pad of fibres prepared as described in 
Example 1 (ig) was cut to size and placed in a Buchner 
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funnel such that the bottom surface of the funnel was 
completely covered. A solution of sodium hyaluronate 
(av- mol. 7.4 x 10^, O.lg) in deionised water (10ml) was 
carefully poured onto the pad of fibres. Suction was 
5 applied to remove excess water. An aqueous solution of 
calcium chloride (10ml, 0.2M) was filtered through the 
fibre pad, followed by acetone (100ml). The fibre pad 
was air dried. 

10 EXAMPLE 4 

Fibres prepared as dsecribed in Example 1 (5g) 
were added slowly with vigorous stirring to deionized 
water (100 ml). Acetone (30 ml) was added to the slurry 
15 the fibres were isolated by filtration, washed with 

acetone (200 ml) and air dried. The resulting 1 mm thick 
pad was trimmed to 5 x 5 cm and was placed in a bacteria 
proof pouch which was sealed and sterilized by 
irradiation (for example by gamma irradiation) . 
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1. Alginate fabric which absorbs at least 
40.0 g/g of deionized water. 

2. Alginate fabric as claimed in claim 1 
which absorbs 80 to 280 times its own weight of deionized 
water. 

3. Alginate fibre characterized in that a 
plot of the first order derivative of percentage weight 
loss of the fibre with temperature against temperature 
has two maxima in the range 100° to 4 00 "C. 

4 . Alginate fibre as claimed in any of claims 
1 to 3 in which the plot of the first order derivative of 
percentage weight loss of the fibre with temperature has 
two maxima in the range 200* to 300 'C. 

5. Alginate fibre characterised in that its 
glass transition range is less than 30 "C. 

6. Alginate fibre which absorbs at least 40.0 
g/g deionized water. 

7. A process for the preparation of alginate 
fibres which comprises the process for the preparation of 
the alginate fibres according to the invention, which 
process comprises the following steps: 

(1) treating alginate fibres with a suitable acid 
so as to produce fibres comprising 
approximately 90-98%, such as 95%-98%, alginic 
acid fibres; 

(2) treating the alginic acid fibres with a 
saturated aqueous solution of mono- or divalent 
cations; 
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(3) washing the fibres with water until imbibition 
of water by the fibres has effectively ceased ; 

(4) treating the fibres with a source of a cation 
capable of forming a water-soluble alginate 
salt. 

8. A process as claimed in claim 7 wherein 
the alginate fibres in step 1 are calcium alginate. 

9. A process as claimed in either of claims 7 
or 8 wherein the acid used in step (1) is hydrochloric 
acid. 

10. A process as claimed in any of claims 7 to 

9 wherein the solution used in step (2) is a solution of 
sodium ions. . 

11. A process as claimed in any of claims 7 to 

10 wherein step (3) comprises washing in deidnized water. 

12. A process as claimed in any of claims 7 to 

11 wherein other ions and/or medicaments are included 
after or during step 4 . 

13. Alginate fibre which contains haluronic 
acid or a pharmaceutical ly acceptable salt thereof. 

14. Alginate fibre according to any of claims 

1 to 6 and 13 which contains haluronic acid as the sodium 
salt. 

15. A fabric which comprises a fibre as 
claimed in any of claims 3 to 6 or 13 or 14. 



16. A fabric as claimed in claim 15 which is a 
wet layered fabric. 
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17 . A dressing which comprises a fibre or 
fabric as claimed in any of claims 1 to 6 or 13 or 16* 

18. A dressing as claimed in claim 17 in the 
form of a sterile pressing for the treatment of a burn or 
ulcer or other exuding wound. 
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